Many companies have difficulties in filling managerial positions. This is because there is a lack in understanding of the competencies that a manager must have. This is as true for those responsible for selecting managers as it is for the employee who aspires to be a manager. Furthermore, the construction industry seeks to appoint managers who are likely to excel in several different managerial roles. However, currently, there is no model that classifies managers by the different competencies they need to perform specific functions. This paper presents how a nonordered classification method was applied in a construction company in order to select managers for different roles. While no manager is considered to be more important than any other, they nevertheless need to have different competencies that match those needed for the job assigned to them. The model also serves as a guide for evaluating whether or not those already in or being considered for a managerial position have the competencies required.
Introduction
According to Firouzi et al. [1] , the construction industry is one of the most unreliable industries in terms of controlling project costs and completing jobs on time. Many construction projects exceed the estimated costs and completion date and, subsequently, disputes arise between stakeholders. Increases in the scale and complexity of construction projects have made it all the more difficult to control such projects [2] .
Therefore, Hanna et al. [3] say that a strategy for solving these persisting problems and achieving better project performance lies in further study of the human component, particularly project managers (PMs). Russell et al. [4] also affirm that it is PMs who are responsible for ensuring the general success of a construction project, which includes their seeing to it that objectives associated with cost, schedule, quality, and safety are met.
On the assumption that if people who manage and work on projects are competent their performance will be effective and that this leads to projects and organizations being successful, Ofori [5] emphasizes the importance of examining competencies closely above all in private companies. Jantti and Greenhalgh [6] also state that it is only when the competencies needed to develop leadership have been fully identified that greater clarity is given to goals. This is also likely to lead to insights into how a manager can become skilled in a given competency and to determining points of reference that can be evaluated.
In organizations focused on the principles and techniques of project management, several studies [7] [8] [9] [10] have recommended that different styles of managing projects, as well as different profiles of competencies and leadership styles of PMs, must be selected appropriately for different types of projects and situations.
Therefore, employees are actively encouraged and supported to participate in leadership programs and engage in other professional development activities. However, despite these efforts, filling leadership positions at both middle and senior levels has been proven to be a challenge recently [6] . According to Rashidi et al. [11] , selecting a project manager for construction projects is one of the most important and, at the same time, one of the most complicated decisions to be made.
One cause of this problem is that both those responsible for selecting PMs and employees who aspire to be in this position lack a good understanding of what skills a PM needs to have [12] . The human reasoning that leads to choosing a candidate is often ambiguous, biased, and lacking in accuracy; yet the existing selection methods do not account for this ambiguity and hence carry little validity and lack efficiency [11] .
Thus, it is essential to conduct further research on the dimensions of each of the most critical skills a PM should have in order to provide insight into gaps in the training programs for those in the construction industry as a whole. In addition, it would be helpful for engineering companies to have an assessment tool that would better enable them to identify strengths and weaknesses in key individuals which a company can then use to plan training for professional development [13] .
According to Dainty et al. [14] and Hanna et al. [3] , although there have been numerous frameworks developed to evaluate PMs, the literature reveals that how the relative importance of PMs' competencies is evaluated has been based on subjective techniques rather than techniques based on empirical data. Furthermore, people who are employed as managers in the construction sector are given different job titles and roles despite the fact that the responsibilities assigned to PMs are often very similar, while in other cases, some roles given to PMs should be undertaken by other managers. Standard guidelines are needed for these matters [15] . Cheng et al. [2] affirm that coordination between different members of the construction team is vital if a project is to run smoothly. They also state that the key element for carrying out a huge construction project is to have a suitable project organizational structure, as this will improve the efficiency of communication between different groups of project members. Thus, in sum, the construction sector lacks a model for classifying managers for different jobs by their competencies.
Relevance of This Paper for the Construction Industry
The importance of this article for companies in the construction sector arises from reexamining their practice of delegating different functions to the engineers who make up the team assigned to each project. Many projects suffer from implementation failures such as delays, significant increases in estimated costs, and poor quality due to failures in the performance of their managers. The importance of these managers having the competencies needed for projects to succeed has already been highlighted above. However, the various models in the literature assess only the competencies that should be required of PM posts, not the performance of those who fill them, and the current models use subjective approaches. This article emphasizes the need to classify managers prior to construction companies filling different positions in projects. After classifying managers, a company can then appoint the manager that best suits a particular function, based on their previous performance when measured against the competencies previously defined for the post he/she will fill. In addition, a company may also use the information on managers' previous performance to design and deliver training for managers in competencies in which they have a major deficiency.
Theoretical Relevance of This Paper
There are several decision problems in our daily life involving multiple criteria, which may be conflicting and unmeasurable. Consequently, implementing solid theoretical structures to structure decision-making processes arises from the complexity of making real-world decisions and the multiplicity of factors that must be taken into account. Multicriteria Decision Aid (MCDA) can be highly useful for decisionmakers (DMs) in such tasks [20] .
However, MCDA has many methodologies that tackle classification problems, one of which is the NeXClass method, which was proposed by Rigopoulos et al. [21] . They affirm that NeXClass is a Decision Support System (DSS) that supports classifying alternatives into predefined nonordered categories according to their performance set against evaluation criteria and implements a novel classification algorithm based on multicriteria analysis and outranking relations. This paper puts forward the NeXClass method in order to classify different types of construction industry managers and then this classification is used to match each manager with the PM position that is the most appropriate for them, based on assessing their competencies and performance on construction projects to date.
This model is relevant to the construction industry since the category of manager does not have a hierarchical order but only requires different competencies according to what function will be exercised. Moreover, using a classification model is of fundamental importance, since this type of model can be used with noncompensatory relations. This is ideal whenever the lack of these competencies will not be counterweighed by others that are at a higher level.
Literature Review
Competency models began to be developed in the early 1970s. Since then, the two main reasons, emphasized in the literature, for the continuing interest in them are, firstly, their usefulness in responding to changes in organizations and in the workplace and, secondly, the fact that they are a response to the needs of people since competency models can be used in order to meet specific needs within organizations [22] .
Thus, Sandwith [23] developed a competency model based on domains, or segments of a job or task, and included aspects of leadership and management, namely, the need to develop interpersonal, conceptual, creative, and technical skills. However, it only focuses on hospitals and the tourism sector. Later, other researchers from other areas felt that there was a need to develop their own competency model based on elements of Sandwith's [24] .
Goodwin [12] examined the PM's role in relation to the skills needed to fill a PM position. He concluded that a PM's effectiveness depends on his/her conceptual, human, negotiation, and technical skills. However, this study has gaps when it comes to training employees as it does not adequately address how they can acquire other skills, for example, in integration and development, human relations, and communication.
To fill this gap, Gushgari et al. [13] drew up a list of twenty skills that they considered were critical, or very important, for PMs to have, and they also listed what they deemed as the preferred methods of training members of an organization.
The research limitations in Gushgari et al. [13] are that they compiled this list of skills based on interviews and did not consider how such skills are deployed in practice nor did they measure managers' performance after they had been trained. Thus, this article puts forward a model that allows top management to measure managers' performance as well as giving suggestions on identifying possible deficiencies in current training.
Arditi and Balci [18] evaluated the managerial competencies of female PMs and compared the results with those of male PMs in the context of the construction industry. However, the assessment of managers' competencies took into account neither the managers' performance nor the team's competencies during the project. Therefore, Margerison [25] proposed a competencies model for teams based on the fact that, given global competition and technological advances, organizational success depends more on a team's efforts than on an individual's.
Dulewicz and Higgs [26] demonstrated that there is little correlation between leaders' competencies and functions and commonly identified staff behaviors; only some roles within a team and personality factors are correlated with a leader's performance. These authors suggested that three types of competencies, namely, intellectual, management, and emotional competencies, explained much of managerial performance. They measured these leadership constructs and also the organizational context in terms of the degree of change that a leader needs to undergo. In addition, they show that a leader's performance depends on the relationship between leadership styles and the type of project itself; namely, different leadership styles achieve better or worse outcomes (relatively stable, significant change of context; transformational change). However, application of their study is limited to the private sector only and does not incorporate measures of performance at work nor does it investigate the link between style and context.
Cheng et al. [16] studied PMS in the construction industry. A list of criteria to measure excellence in performance was drawn up by a focus group of key stakeholders and used to identify a "superior" group of managers and an "intermediate" group. Interviews with "superior" level managers were used to identify competencies associated with high performance. The results indicated that senior managers could be distinguished from middle managers by measuring 12 competencies. However, this study has limitations, since the managers' training and development was only based on the competencies it measured.
In order to identify competencies in the project management area, Ofori [5] conducted an exploratory study using a sample of 200 intentionally selected managers. In this instance, competence scores were used to determine management competence levels in organizational projects. The research used a structured, two-part questionnaire as the basis of collecting primary data. The first part collected demographic data from respondents, while the second part sought information about knowledge and skill levels as a proxy to determine the respondents' competency levels in a number of project management areas [5] . Nevertheless, the study did not assess the most important competencies for each type of management nor did it consider the fact that managers in different jobs require different competencies.
Hanna et al. [3] distinguish outstanding PMs from average ones and reflect on the relative importance that professionals in the construction industry attribute to each competence of a PM. By using an additive model in their research, they consider that a PM's particular deficiency in a competence area could be compensated by another where this same PM has greater success. In this case, whatever important competencies for success that PMs have in a given project could be balanced by others that are less necessary. However, the study focuses only on PMs, without considering other posts and the activities that holders of these other posts undertake in the construction sector. In other words, the study ignores the fact that the competencies or mix of competencies needed by holders of different posts with different functions vary from project to project.
Multicriteria Approach
MCDA seeks to support DMs to organize and summarize information in a way that makes them feel comfortable and confident when they make decisions. MCDA is used to assess multiple objectives, which are variables that frequently have different measurement units, in an integrated manner [20] .
The classification used in this article is to allocate a set of alternatives into predefined homogeneous classes [27] . According to Rigopoulos et al. [21] , classification methods are divided into two groups: supervised and unsupervised groups. The supervised group is when we have data or cases with predefined classes and the objective is to build a model to classify unlabeled data; that is, these data will be classified in predefined classes. Depending on whether categories are ordered or not, they are defined as sorting or classification. The unsupervised group is when we have the unlabeled data to cluster them into different clusters, based on appropriate algorithms. Categories are not predefined, and this approach is denoted as clustering. Doumpos and Zopounidis [27] emphasize that the difference between classification and clustering is that in classification problems the groups are defined a priori, whereas in clustering the objective is to identify groups (clusters) of alternatives sharing similar characteristics.
Among the existing classification methods, the following stand out for our purposes: ELECTRE TRI which is based on the outranking relations approach [28, 29] ; the UTADIS method, a classification model using an additive utility function ( [27, 30] ); and the fuzzy method PROAFTN [31] .
However, to apply PROAFTN, the values of several parameters need to be determined prior to classification, such as boundaries of intervals, weights, and preference thresholds. In an MCDA context, defining what the "boundaries" of the attributes and the weights are depends on the DM's judgment. Unfortunately, this process is complex so it is often difficult for a DM to assign accurate quantitative values to these parameters. Moreover, the parameters that represent the preferences are often unclear and may change over time [32] .
NeXClass differs from all the existing methods in that it introduces a novel classification method based on a threshold entry level for each category instead of a central category prototype. Another benefit of the proposed methodology is that DMs can use it whenever the number of training data sets is low or is difficult to define [21] .
According to Rigopoulos et al. [21] , the NeXClass methodology ( Figure 1 ) is a classification method based on an entry-level limit for each category. This is a noncompensatory method with nominal classes which this article uses to assign managers to different roles in a project in the construction sector in accordance with how their skills have been evaluated.
Methods
This article puts forward a method based on MCDA concepts which classifies managers in the construction industry in terms of their ability to perform different roles. This is measured against their performance in the competencies that are most appropriate and which such a professional in each of these roles needs to have in order to be successful in their respective duties.
In addition to identifying competencies and their level of importance in predetermined jobs, the proposed method also offers guidelines on how to evaluate whether or not managers have such competencies. These guidelines are based on conclusions drawn from reviewing the literature and propose what kind of training is best suited to overcome weaknesses identified that a PM may have in some of the competencies. Finally, feedback is provided on factors that were critical for the project's success or failure.
The research approach is carried out in three stages: (1) describing the problem, (2) applying the MCDA method in the company studied, and (3) evaluating the results. The sequence of steps is given in Figure 2 .
6.1.
Step 1: Describing the Problem. The main objectives of this stage are to describe the research problem and to do so by drawing on observations made from reviewing the literature and to conduct an exploratory study of the company.
Description of the Company and Its Managers.
The construction company in the study is currently running six projects and directly employs approximately 650 people. The team includes 12 civil engineers: the director, the cost manager, the schedule manager, the contract manager, the quality manager, and the project manager and the other six are residents. Although there are no major flaws in how projects are carried out, problems such as late delivery of buildings and increases in budget costs are frequent, causing the company's top management to feel the need to micromanage their active managers to ensure that projects progress efficiently.
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Step 1: describing the problem Therefore, this article set out to verify, by applying the classification model NeXClass, if the managers currently assigned had the most appropriate competencies in each one of their functions and if these enabled them to exercise their respective positions. Otherwise, projects in progress could be hampered by the lack of competence of one or more of their managers. One solution to this problem would be to train the manager in the competency in which he presents a deficiency or, alternatively, to assign managers to other positions.
In the present study, the DM was identified as the director, since he was responsible for changing the function of some managers at the end of each project. The five positions chosen, which are listed below and to which the method was applied, were only those that changed from project to project. Their functions were defined by the director and also from some of those identified from the literature (see [33, 34] ).
Identify the Main Competencies Adopted in the Paper.
Assuming that the company's managers were assessed on their knowledge of and abilities in management functions, the study sought to define a set of appropriate assessment criteria, namely, those used to evaluate the most important aspects of a managers' performance, and the level of competence they achieved when matched against each of these criteria. The criteria selected, and how these were defined, were based on observations made after reviewing the literature.
These competencies were divided into three groups: intellectual, management abilities, and emotional. The first group covers those related to technical and scientific aspect of the job; the reality of the organization, processes, products, the market, and technology; models and instruments of management; knowledge of mechanisms of human interaction at work; and theories of leadership, motivation, creativity, and teamwork. Managerial ability concerns the skills required to achieve positive results in human interaction, to tackle process management successfully, and to constantly search for quality. The emotional group entails being able to manage successfully the emotional, behavioral, and motivational factors of an individual.
Prepare Guidelines on How to Evaluate
Managers' Competencies. Having described the problem and its values, the study proposes a guide to identify whether each class of managers already has the competencies that the Guide suggests it should have. Therefore, the main objective of the guide was to use it as a means to indicate the main limitations of the company's managers: in their respective assignments or classes. Thus, each criterion was presented and explained to the company's top management, which was responsible for evaluating the managers. The evaluation was made by using a nominal scale from 1 to 5, where 1 = very competent (VC); 2 = competent (C); 3 = somewhat competent (SC); 4 = uncertain (U); and 5 = not competent (NC). The meaning of each of these levels for each of the criteria is explained in the Appendix, which also presents the guide for measuring the criteria which is adapted from the study of Ofori [5] .
6.2.
Step 2: Apply the MCDA-NexClass Method. The application of the NeXClass method set out to classify company managers by predefined classes using the competencies listed in Table 1 .
Set the Parameters.
The NeXClass methodology is represented by an algorithm which has the following notation:
(1) = { 1 , 2 , . . . , }: a set of alternatives which are to be classified into a number of categories.
(2) = { 1 , 2 , . . . , }: a set of evaluation criteria.
. . . , }: a set of categories.
. . , ℎ }: a set of prototypes for category h, where ℎ = { ℎ | = 1, . . . , , ℎ = 1, . . . , ℎ } and ℎ is the th prototype of the ℎth category. These prototypes define the category as thresholds of entrance into a category.
(5) The performance of the alternatives against the criteria is calculated in such a way that » , ( ) = ( 1 ( ), 2 ( ), . . . , ( )) and
Two processes are used to perform allocations: an optimistic one and a pessimistic one. In the case of the pessimistic process, the alternatives are compared successively to reference profiles ℎ , starting with the ordering of the best alternatives. The process then moves on to the next reference profile ℎ until the credibility index exceeds the cutting level. At that point, the process allocates alternative " " to the delimited category for that lower reference profile.
In the case of the optimistic process, the comparison begins with the worst reference profile ℎ . The process then moves on to the next profile until reference profile ℎ is found, where the credibility index exceeds the cutting level. When that occurs, alternative " " is allocated to the category defined as the highest by reference profile ℎ .
The NeXClass algorithm was implemented by using the following steps:
(ii) Compute the global concordance index ( , ℎ ) and ( ℎ , ) (see (2)):
(iii) Compute the discordance index ( , ℎ ) and ( ℎ , ) (see (3)): Conceptual thinking Understands the parts of a situation or problem and sees the whole. This includes identifying patterns or connections between situations that are not related and identifying key or underlying issues in complex situations ( [12, 16, 17] ).
2
Analytical thinking Develops understanding of a situation by dividing it into smaller segments or tracing the implications of a situation in a causal way, step by step. This includes organizing the parts of a problem or situation systematically, systematically comparing different features or aspects, setting priorities on a rational basis, and identifying sequences of time and causal relationships ( [16] [17] [18] ).
3
Technical knowledge Understands and is proficient in specific types of activity, especially those involving methods, processes, procedures, or techniques. Has specialized knowledge and an analytical capacity within the specialty and uses with ease specific tools and techniques of that discipline [12] .
Management group: knowledge and skills in management functions.
4
Initiative Has demonstrated through proactive actions the ability to prevent problems in order to improve work results and avoid difficulties. This may involve finding or creating new opportunities within and external to the project environment ( [16] [17] [18] ).
5
Teamwork, cooperation, and communication Involves the genuine intention to work cooperatively with others rather than separately or competitively. Demonstrates effective interaction capacity with others at all levels inside and outside the organization ( [16] [17] [18] ).
6
Team leadership Refers to the intention to take a leading role in a team. While this implies a desire to lead others and so can be manifested in the form of authority and formal responsibility, effective team leadership also requires the leader to know when not to be overbearing in order to get the best out of the team ( [16, 17] ).
7
Information seeking Refers to an underlying curiosity or desire to know more about things, people, or issues ( [16, 17] ).
8
Achievement orientation Refers to the manager's concern to work towards a standard of excellence. The pattern can be based on an individual's past performance on a measured objective or simply in personal goals aligned with project and organizational goals ( [16] [17] [18] ).
9
Focus on customer's needs Concerned with discovering and meeting customers' requirements, along with the desire to help and serve others ( [16] [17] [18] ).
10
Risk Challenges the status quo, takes risks, and adapts to changes in the pursuit of progress [18] . Decision-making Capacity to take appropriate measures under the constraints of time, available information, and limited resources [18] .
Emotional group: linked to emotional, behavioral, and motivational factors of an individual.
12
Impact, influence, and negotiation This refers to the intention to persuade, convince, influence, or impress others in order to support an agenda or the desire to have an impact or specific effect on others ( [12, 16, 19] ).
13
Directivity/assertiveness This refers to an intention to ensure that subordinates satisfy their wants. Steering behavior has a tone of "telling people what to do." The tone of directive behavior varies from being firm and directive to being demanding [16] .
14 Self-control The ability to keep emotions under control and restrain negative actions when faced with opposition or hostility from others or working in stressful conditions [16] .
15
Creativity and innovation Ability to conceptualize nontraditional solutions to problems [18] . 16 Flexibility and adaptability The ability to adapt and work effectively in a variety of situations, individuals, or groups. The ability to understand and appreciate different and opposing perspectives on an issue, to adapt an approach to the needs of a changing situation and change, or to easily accept changes in the organization or in its needs for employees ( [16, 18] ). 
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(iv) Compute the excluding degree tot = ( ℎ , )/(1 + ( , ℎ )) of the subordination relationship (see (4)):
Set the Criteria Weights.
The criteria weights were defined according to the DM's preferences, in this case, the top level manager. To establish these weights, we used the Simos method [35] . Initially, a set of cards containing the name of each criterion (competence) was given to the DM. White cards of the same size were also given out which had additional information that described these competencies. Then the DM had to classify these cards (or criteria) from the least important to the most important. If certain criteria had the same importance (i.e., same weight), he created a subset of cards. Consequently, a complete preorder of all the criteria was obtained, where is the number of categories for this preorder (most of these categories being reduced to just one card or a single criterion). The first category is named Rank 1, the second one Rank 2, and so on.
In line with senior management's preferences, the managers' most important competencies were defined in a ranking order (see Table 2 ).
The weight ratio is given by (5), where " " is the total number of cards, " " is a subset of the most important criteria, and " " is the subset of less important criteria. In the present study, = 18, = 1, and = 2. Thus, the value of is equal to 12. Table 3 shows the normalized weights of each criterion for = 2.
Set the Category Profiles.
After creating the guide, it was necessary to know what the most important competencies would be for each class of managers, since it would be difficult for the same employee to be excellent in all competencies at the same time. Next, the category limits were defined by setting appropriate values for each criterion. The profile of each category of managers was defined by applying the questionnaire shown in the Appendix to the company's senior management for which the results are shown in Table 4 .
Define the Alternatives.
A subgroup of five engineers was selected at random in the company. The performance of the alternatives against the evaluation criteria was defined by top management. Their answers to the questionnaire which was used to evaluate the competencies that managers need are shown in the Appendix. The questionnaire reveals what the ability of each manager is in the various competencies mentioned above. The responses are shown in Table 5 .
Step 3: Evaluate the Results. In
Step 3, the results of the classification and validation are shown and discussed with the company after which they may be adjusted and then the final results are presented.
Classify the Results.
The company's managers were classified in accordance with predefined categories, based on the core competencies obtained from applying the NeXClass model, explained in Step 2. The classification is shown in Table 6 . From Table 6 , it can be seen that the 1 , 2 , and 5 alternatives of managers have higher values of tot in class 4 referring to the quality manager. This fact occurs due to the lower level of competencies that managers require to exercise this position. Also it can be verified that the alternative of manager 3 was more apt to act like a schedule manager and that manager 4 was vetoed to exercise any function due to the low level of his competencies.
Validate the Results.
In order for each manager to act in a particular class, Table 6 was adjusted so that the manager of the 1 alternative was assigned to act as the quality manager, since his level of competencies, according to tot , was a little lower than that of other managers and thus was more appropriate for a position that requires a lower level of competencies. Table 7 shows the new classification of managers for each position.
Presentation of Results to the Company.
The revised results were presented to the company, based on which it appears that managers represented by alternatives 1 and 2 have similar profiles to those required for the position of quality manager. This can be explained by the range and level of competencies needed for this job being lower than those for more critical management jobs.
Manager 3 can assume the role of schedule manager, while manager represented by alternative 5 can work as a cost manager. None of the managers surveyed had the competencies necessary to exercise the role of contract manager ( 3 ) or of project manager ( 5 ). However, the model can be used to find out what competencies managers require for such positions which they do not currently have.
Also, the manager of alternative 4 has an insufficient level of competencies to assume the positions evaluated. In this case, this manager needs to be trained, especially in the following competencies: initiative ( 4 ); teamwork, cooperation, and communication ( 5 ); and team leadership ( 5 ). 1  1  1  2  3  3  2  1  1  1  2  2  2  2  2  2   2   2  2  2  1  3  3  1  2  2  2  2  1  2  1  3  1   3   3  3  1  2  1  1  2  3  3  1  2  2  1  2  1  3   4   1  2  1  4  4  4  2  2  2  1  1  3  3  2  2  2   5   3  3  1  1  1  2  2  2  2  1  1  2  1  3  1  3   Table 6 : Classification of the alternatives by category.
Alternatives Classes 
Discussion
From the point of view of the company involved in the study, the model proved that it could make a valuable contribution especially with regard to identifying gaps in competencies presented by the managers evaluated. The model's benefit for the company is that it orientates the most suitable manager for each of project roles. It also can be used to evaluate managers, while a project is in progress by using the questionnaire presented in the Appendix. However, one of the problems cited by the company is the time spent in applying the model. This fact can be explained because it was the first time the company used the model; however, it is better to invest a certain amount of time with the model before executing the projects than to delay them or significantly underestimate the costs with planned projects. Regarding the theoretical contribution, the present study covers five different categories of construction industry managers: cost manager, schedule manager, contract manager, quality manager, and project manager. The most important competencies for each class of manager are also highlighted, whereas previous studies such as Cheng et al. [16] , Dainty et al. [14] , and Hanna et al. [3] focused only on the PM role in order to distinguish exceptional PMs from average ones.
Cheng et al. [16] made this distinction by focusing on the role of the job (job-task competencies associated with the project management function) and the characteristics of the individual person (behavioral competencies linked to the managers' personal characteristics), while Hanna et al. [3] used an additive model in their research to make the same distinction. Dainty et al. [14] also used the same steps as set out in Cheng et al. [16] and only added the step of applying the model to a range of human resource management functions.
Also focusing on construction projects but without emphasizing the organizational level, Omar and Fayek [19] introduced a data aggregation method to measure qualitative competencies and performance indicators. The authors emphasize the importance of future research tackling how to develop a more advanced application of the aggregation method so that it can combine both qualitative and quantitative criteria.
Using additive aggregation models, Omar and Fayek [19] and Hanna et al. [3] consider that a PM's particular deficiency in a competence area could be compensated by another where this same PM has greater success. On the other hand, the advantage of using a noncompensatory model in this current study, where a better performance in one criterion may not compensate for a poor performance in another criterion, was that a manager's lack of one or more competencies may not be compensated by excellence in another competence. That is in line with the realities of project management, whereby a specific competence can rarely be replaced by another.
Conclusion
The model provides benefits for the construction industry, where there are many managers working together simultaneously for a company in the same project or acting at the same time on different projects. In that case, no manager is considered more important than any other. However, the range and level of competencies that they should have depend on the job assigned to them and that inevitably means the competencies they currently need to exercise will be different from each other.
This study also found that, in some companies, managers had deficient or faulty competencies. In this case, this study contributes by guiding top management on what core competencies a manager should have in order to be hired for a given position. Similarly, the model also sheds light on what kind of training needs to be developed for managers before they are appointed to such positions.
The article adds depth to the body of knowledge of classification models of unordered categories and applies the NeXClass model in the construction industry to classify managers into different categories according to their competencies. It also features a wider study of various types of competencies required in this industry and how to measure them. The questionnaire to evaluate managers can also be used as a tool for developing competencies that are necessary for each position held. Therefore, the article makes a significant contribution in the theoretical and practical sense.
Thus, the article makes a practical contribution to helping to develop construction managers professionally in the sense that it allocates a given position to the manager who is the most apt to occupy it. If a manager is weak in some competencies, the model, as it identifies these weaknesses, also offers the possibility of the company training the manager in whatever competencies are needed to act in a certain role. It is worth noting that the application is valid for assessing functions other than those needed in the company studied, in addition to the fact that the model can also be used to assess competencies that may vary from project to project.
However, the study could not measure competencies throughout the life of a project or several projects at the same time in order to determine if managers were successful in their jobs and to determine the main problems and difficulties that they encountered.
Therefore, further studies must be conducted to deepen how to identify the competencies that construction managers need, keeping in mind the fact that new classes of managers may be required for different projects. Additionally, further research also needs to monitor managers' behavior in these competencies over the course of several projects, especially for long-term projects, where more uncertainty will arise during its execution (with deadlines equal to or greater than two years).
Finally, the NeXClass model adequately classified managers in different positions according to their competencies and it can also be applied in other construction companies that have different PM positions and for which different competencies are needed.
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Analytical Thinking ( 2 )
The manager: Evaluation: VC = the manager often performs all items; C = the manager performs at least 4 of the 5 items; SC = the manager performs 3 of the 5 items; U = the manager performs 2 of the 5 items; NC = the manager performs, at most, 1 of the 5 items.
The manager:
(1) Has a positive attitude in different situations e.g. knows how and when to surprise, thrill staff which they will transmit to other employees. (2) Anticipates facts, by carrying out activities before being asked or forced to by circumstances. Evaluation: VC = the manager often performs all items; C = the manager performs at least 4 of the 5 items; SC = the manager performs 3 of the 5 items; U = the manager performs 2 of the 5 items; NC = the manager performs, at most, 1 of the 5 items.
Impact, Influence and Negotiation ( 4 )
(1) Is able to engage in a discussion and achieve the company's interests by influencing the decisions of others. Evaluation: VC = the manager often performs all items; C = the manager performs at least 7 of the 8 items; SC = the manager performs 5 or 6 of the 8 items; U = the manager performs 3 or 4 of the 8 items; NC = the manager performs two or fewer items.
Directivity/Assertiveness ( 5 )
(1) Has presence/authority, likes to be in control, is the leading spirit. Evaluation: VC = the manager often performs all items; C = the manager performs at least 4 of the 5 items; SC = the manager performs 3 of the 5 items; U = the manager performs 2 of the 5 items; NC = the manager performs, at most, 1 of the 5 items.
Teamwork, Cooperation and Communication ( 6 )
(1) Demonstrates effective listening.
(2) Clearly communicates, using effective writing skills and assuring that communications look professional. Evaluation: VC = the manager often performs at least 10 of the 11 items; C = the manager executes 7 to 9 of the 11 items; SC = performs the manager 4 to 6 of the 11 items; U = the manager performs 3 of 11 items; NC = the manager performs two or fewer items.
Team Leadership ( 7 )
(1) Organizes the project team appropriately for the project's size. Evaluation: VC = the manager often performs at least 10 of the 11 items; C = the manager performs 7 to 9 of the 11 items; SC = the manager performs 6 to 2 of the 11 items; U = the manager performs 3 to 5 items of 11; NC = the manager performs two or fewer items.
Information Search ( 8 )
(1) Keeps himself informed and updated on the group processes, always seeking all relevant and useful information. Evaluation: VC = the manager often performs 4 items; C = the manager performs 3 of the 4 items; SC = the manager performs 2 of the 4 items; U = the manager performs one of the four items; NC = the manager does not perform any of the items.
(1) Copes well with pressure and stress, remains calm and in control.
Evaluation: VC = the manager is very competent in the execution of item 1; C = the manager is competent; SC = the manager is somewhat competent; U = there is uncertainty of the manager's competence; NC = the manager is not competent.
Flexibility and Adaptation ( 10 )
(1) Adapts quickly to change, and responds flexibly to people/situations.
Technical Knowledge ( 11 )
(1) Has a clear conception of the interaction between the technical subsystem and other project elements to ensure that the project system is effectively integrated. (2) Resolves technical problems quickly during implementation without this leading to overrunning the schedule and/or budget. (3) Benefits from keeping him/herself continuously up-to-date in the knowledge and information necessary to carry out the work. Evaluation: VC = the manager often performs all items; C = the manager performs 5 of the 6 items; SC = the manager performs 4 of the 6 items; U = the manager performs 2 or 3 items; NC = the manager performs, at most, 1 of 6 items.
Success Orientation ( 12 )
(1) Is willing to make commitments and keeps them. process of useful, responsive change (6) Plans, participates, and follows up on inspections and quality reviews. (7) Documents and distributes plans for the phase and the project.
Evaluation: VC = the manager performs at least 6 of the 7 items; C = the manager performs 5 of the 7 items; SC = the manager performs 4 of the 7 items; U = the manager performs 2 or 3 items; NC = the manager performs, at most, 1 of the 7 items.
Focus on Customer Needs ( 13 )
The Manager:
(1) Applies customer concepts, while focusing on quality and service.
Risk Taking ( 14 )
(1) Quantifies the likelihood and impact of risks. Evaluation: VC = the manager often performs all items; C = the manager performs 5 of the 6 items; SC = the manager performs 4 of the 6 items; U = the manager performs 2 or the 3 items; NC = the manager performs at most 1 of the 6 items.
Creativity and Innovation ( 15 )
(1) Starts changes, produces ideas and creative solutions. Evaluation: VC = the manager often performs 4 items; C = the manager performs 3 of the 4 items; SC = the manager performs 2 of the 4 items; U = the manager performs one of the four items; NC = the manager does not perform any of the items.
Decision Making ( 16 )
(1) Makes decisions fast, displays confidence, and acts alone when necessary. (2) Points out alternative solutions to the problem or situation, by analyzing its implications (risks and opportunities in relation to the goal or expected result). Evaluation: VC = the manager often performs 4 items; C = the manager performs 3 of the 4 items; SC = the manager performs 2 of the 4 items; U = the manager performs one of the four items; NC = the manager does not perform any of the items.
